Objective: The aim of this study was to update the literature on interventions for carers of people with dementia published between 2006 and 2016 and evaluate the efficacy of psychoeducational programmes and psychotherapeutic interventions on key mental health outcomes (depression, anxiety, burden, and quality of life). 
Introduction
Elevated symptoms of anxiety, depression, and burden in dementia carers are very common and are associated with poor quality of life (QoL) (Abdollahpour et al., 2015; Cooper et al., 2007; Cuijpers, 2005) . Not surprisingly, dementia carers are considered to be a highrisk group for death by suicide, and this risk does not appear to be diminished by the death or institutionalisation of the care recipient (Joling et al., 2017; O'Dwyer et al., 2016) . As such, establishing effective interventions that can help caregivers maintain their emotional wellbeing (i.e., anxiety, depression, and burden) across the care trajectory is critically important.
There are several existing meta-analyses focused on assessing the efficacy of carer interventions on emotional wellbeing. However, most of these reviews target one specific approach such as Cognitive Behaviour Therapy (CBT) (Vernooij-Dassen et al., 2011) , , educational interventions (Jensen et al., 2015) , support groups (Chien et al., 2011) , technology-based CBT (Scott et al., 2016) , and telephone counselling (Lins et al., 2014) . The conclusion about differential efficacy of treatments using separate meta-analyses is problematic as it is unclear how valid these comparisons are given differences in methodology and levels of heterogeneity.
An earlier comprehensive review by Pinquart and Sörensen (2006) has compared the efficacy of different types of carer interventions on emotional wellbeing with non-active (RCTs). They identified three categories of psychologically derived interventions:
psychoeducational programmes (N = 14 studies), psychotherapy (CBT) (N = 3), and multicomponent interventions (family counselling with support group) (N = 2). The main limitation of this study was the relatively small number of studies identified, partly due to studies only being included if they showed beneficial treatment effects in target problems, a criterion proposed by Yon and Scogin (2007) . The largest effect size was found in the psychotherapy category (CBT). An overall effect size of CBT for psychological distress was 1.20. However, there may have been a reporting bias due to the aforementioned criterion as a recent review on CBT based interventions for carers demonstrated only a small effect on anxiety (0.21) and a medium effect on depression (0.66) (Vernooij-Dassen et al., 2011) . the former place emphasis on the development of therapeutic relationship as part of the treatment process.
Reaching a valid conclusion based on a more appropriate comparison metric will help direct focus on the important clinical task of understanding the efficacy of different types of carer interventions. Therefore, the aim of the current study is to conduct an up-to-date systematic review and evaluate the efficacy of carer interventions on emotional wellbeing (i.e., depression, anxiety, and burden). The current review particularly focuses on psychoeducational programmes and CBT based psychotherapeutic interventions as previous comprehensive reviews ( Elvish et al., 2013; Gallagher-Thompson and Coon, 2007) suggested that these approaches can better impact on emotional wellbeing of dementia carers among other approaches.
One might argue that some techniques used in these two approaches overlap. CBT is an active, directive, time-limited, structured approach based on the cognitive model: the way that individuals perceive a situation is more closely connected to their reaction than the situation itself (Beck, 1967; 1979) . Various cognitive and behavioural strategies are used in CBT. However, CBT is not defined by its use of these strategies but by whether the specific therapeutic techniques employed are utilised within the framework of the cognitive model (Beck, 1979) . To be categorised as CBT based psychotherapeutic interventions in the current review, the intervention needed to be delivered by CBT therapists or trainers who received CBT training or there needed to be a clear reference to the cognitive model in the intervention protocol.
The recent comprehensive review (Elvish et al., 2013 ) treated technology driven interventions as an independent intervention category regardless of the underlying theoretical framework. This review does not omit a spectrum of delivery modes, but rather it will be treated as a covariate in each intervention category. In addition, a strict approach to sorting studies based on control conditions is essential in systematic reviews and researchers should avoid categorising active and non-active controls into a generic control group as separating these different control conditions is paramount to achieve meaningful UPDATE ON DEMENTIA CARER INTERVENTIONS 2006 -2016 estimates of treatment efficacy (Karlsson and Bergmark, 2015) . Therefore, in order to reduce the heterogeneity of included studies and to obtain an empirically derived index of interventions for dementia carers, the current study only includes RCTs that used a treatment condition that solely focused on carers and utilised non-active control conditions (e.g., waiting list) as comparators.
Methods

Inclusion and Exclusion Criteria
Studies were included if they (a) recruited dementia family carers; (b) randomised participants to either a treatment condition or a non-active control condition; (c) reported the efficacy of an intervention on either depression, anxiety, or burden as a primary outcome; (d) were published in peer-reviewed journals; (e) were written in English; and (f) were published after 2006. When means, standard deviations, and sample size for one of the targeted outcomes were not reported, we contacted the first author of the study for further details.
Studies were excluded if further information was not available.
Studies were excluded if they (a) provided an intervention to both carers and care recipients; or (b) reported data that overlapped with data from other included studies (e.g., secondary analysis of existing data). Non-active control conditions were defined as a control condition that did not receive any treatment (e.g., waiting list, treatment as usual) or a control condition that provided a brief information based support (e.g., a brief educational leaflet, a brief information session). The latter conditions were included as these types of support are often provided as routine care in the community. However, in order to be eligible, these control conditions had to be intended solely to provide general information about dementia (e.g., clinical and pharmacological information about dementia, symptoms). Control groups could not receive any skill building or therapeutic techniques even if fewer sessions than the intervention group.
Search Strategies
The following electronic databases were searched: MEDLINE (all text), PsycINFO (all text), Scopus (title, abstracts, keywords), and Cochrane Central Register of Controlled Trials (title, abstracts, keywords) on 10 November 2016. We used terms for dementia (dementia, Alzheimer*), family carers (caregiver*, caregiving, carer*, famil*, relative*), intervention studies (intervention*, support, training, program*, therap*), randomised control trials (RCT, random*, control* trial*), and psychological outcomes (depression, anxiety, burden, distress, stress).
Coding Procedure
Information was extracted independently by two authors (NK and LH) using a purposely designed electronic data extraction sheet for the current review. Agreement between the two coders was 85.9%. Disagreements were resolved through discussion, and consensus was obtained. To compare methods used for data analysis and treatment assignment and investigate adherence and acceptance of the treatment, the following information was also extracted: (a) type of data analyses (i.e., intention-to-treat, completers only); (b) randomisation method; (c) method of treatment adherence reporting, (d) whether treatment was manualised; (e) provision of training and supervision for trainers; and (f) attrition rate.
Intervention Categories
The use of the following approaches in the treatment conditions for each study was recorded: (a) case management; (b) provision of information on dementia and care-related issues; (c) communication training; (d) CBT techniques for managing carers' emotional difficulties; (e) non-CBT techniques for managing difficulties related to caregiving (e.g., coping skill training with no reference to the cognitive model); and (f) behaviour modification training for managing behavioural and psychological symptoms of dementia. This was completed independently by authors NK and LH. Agreement was 87.5% and disagreements were resolved through discussion, and consensus was obtained. Subsequently, studies were divided up into two categories. The studies not falling into either category were further excluded due to irrelevance to the review question.
Psychoeducation-skill building interventions. This category included studies that
focused on increasing carers' knowledge of dementia and teaching them specific coping skills for managing common emotional distress and/or behavioural changes associated with dementia.
CBT based psychotherapeutic interventions. To be included in this category it was necessary for an intervention to employ cognitive and behavioural strategies that are utilised within the framework of the cognitive model. Some examples of such strategies included standard cognitive and behavioural techniques aimed at testing the individual's specific misconception and maladaptive assumptions (Beck, 1979) or more modern cognitive and behavioural techniques aimed at accepting distressing thoughts and emotions (Hayes et al., 1999) .
Statistical Methods
All data were analysed using the Open Meta-Analyst (Wallace et al., 2012) . The effect size for the difference between treatment and control conditions were calculated for each included study using the Hedge's g. A fixed-effect model was used to provide a pooled estimated effect for each intervention category, and a test for heterogeneity was performed using the Q-statistic and the I 2 statistic. Where there was evidence of heterogeneity of the treatment effect a random-effects model was used. If data were clearly heterogeneous, a leave-one-out sensitivity analysis was conducted to test whether any individual study had a significant influence on the overall estimate of the rest of the studies. A subgroup analysis was also performed to test whether the mode of delivery (i.e., face-to-face and technology) had a significant impact on the overall estimated effect. The overall effect size was reported only if there were data available for three or more studies for the outcome of interest (i.e., depression, anxiety, burden, or QoL). et al., 2010) , meditation (Danucalov et al., 2013; Leach et al., 2015) , resourcefulness training (Gonzalez et al., 2014) , physical exercise (Connell and Janevic, 2009; Hirano et al., 2011) , and self-help decision aids (Stirling et al., 2012) . The details of these excluded studies are provided in Supplementary Table S1 . Of the 30 identified studies, one had two CBT conditions (Losada et al., 2015) resulting in a total of 31 eligible studies.
Results
Study Selection
Study Characteristics
Psychoeducation-skill building interventions (n = 16). Table 1 contains descriptions of the 16 studies in this category. The majority of the studies were conducted in either Asia (n = 5), Europe (n = 5), or the United States (n = 4). Other studies were conducted in Australia (n = 1) and Peru (n =1). Of the 16 studies, six studies recruited carers of people with Alzheimer's disease. Most studies involved carers of people with various diagnoses of dementia grouped as a whole.
The details of Interventions are summarised in Supplementary Table S2 . Studies in this category used a structured programme that provided information about dementia and services, and lectures on how to effectively respond to symptoms of the disease and/or better take care of themselves. Twelve studies used a face-to-face mode of delivery. Four studies used technology as a significant vehicle for delivery of the intervention (i.e., telephone, internet, DVD).
The number of face-to-face treatment sessions ranged from 5 to 12, with more than half of the studies (58.3%) providing six or less sessions. The trainers had various backgrounds including nurses, doctors, occupational therapists, social workers, counsellors, and psychologists. Seven studies (58.3%) used a treatment manual to deliver the intervention. Three studies (25%) provided supervision to trainers during the trial and audio recorded treatment sessions for checking treatment adherence. The attrition rate during the treatment period ranged from 0% to 25%, with an average rate of 8.7% (See Supplementary   Table S3 for additional study characteristics).
The number of technology driven treatment sessions ranged from 2 to 23. One study used a completely self-help approach with no trainer contact (i.e., a fully automated website to be used in an individual fashion at home). Of the three studies that involved trainer contact, two studies used a treatment manual and one study provided supervision during the trial and audio recorded treatment sessions for checking treatment adherence. The attrition rate during the treatment period ranged from 18% to 45%, with an average rate of 23%.
Eleven of the 16 studies (87.5%) used an intention-to-treat analysis. The main outcome measure for studies in this category was burden. Fourteen studies reported the efficacy of interventions on burden. The majority of studies used the Zarit Burden Interview (ZBI) (Zarit et al., 1980) . Data were available to calculate the effect size for six of the eight studies that included depression as one of the outcome measures. The most commonly used measure was the Centre for Epidemiologic Studies Depression Scale (CESD) (Radloff, 1977) . Although eight studies reported the efficacy on QoL, there was wide variance in QoL indices used. Some studies reported the total scores while other studies reported the scores of each individual subscale of the measure (e.g., social relationship, physical pain). The effect size was calculated using four studies that reported the total scores. The majority of studies used the WHOQoL-BREF (Skevington et al., 2004) . Only two studies reported the efficacy on anxiety and thus the effect size was not calculated.
CBT based psychotherapeutic interventions (n = 15). Table 2 The majority of the studies that utilised the face-to-face approach provided eight or more treatment sessions (90%) and recruited trainers with a psychology background (80%).
All studies, except for one, used a treatment manual to deliver the intervention (90%). Five studies (50%) provided supervision to trainers during the trial and two studies (20%) audio recorded treatment sessions for checking treatment adherence. The attrition rate during the treatment period ranged from 9% to 32%, with an average rate of 21.1% (Supplementary Table S3 )
All studies that used technology provided nine or more sessions except for one study which used a completely self-help approach with no trainer contact (i.e., the DVD vignettes illustrating coping strategies with the accompanying workbook). Four studies that involved trainer contact did not provide any information on the use of a treatment manual or supervision during the trial. The attrition rate during the treatment period ranged from 8% to 43%, with an average rate of 22.6%.
Six of the 15 studies (40%) used an intention-to-treat analysis. The main outcome measure for studies in this category was depression. Data were available to calculate the effect size for 13 of the 14 studies that included depression as one of the outcome measures.
The most commonly used measure was the CESD (Radloff, 1977) . Six studies reported the efficacy of interventions on anxiety and burden. There was wide variance in anxiety indices used (See Table 2 ). The majority of studies used the ZBI (Zarit et al., 1980) . Only two studies reported the efficacy on QoL and thus the effect size was not calculated.
Effects of interventions
Psychoeducation-skill building interventions. A fixed model was used to evaluate the efficacy of interventions on depression and burden as heterogeneity was not significant.
The pooled data revealed no significant effect on depression (g = 0.12, p = 0.14; 95% CI = - 
Discussion
The current review found psychoeducation-skill building interventions to be an effective treatment for burden among dementia carers (g = 0.18). There was no significant heterogeneity among the studies suggesting that the observed effect sizes are likely to be robust. Results demonstrated no significant effect on depression and QoL which contradict the findings from the previous review (Pinquart and Sörensen, 2006) . This may be due to the limited number of studies that reported targeted outcomes, and thus the results need to be interpreted with caution.
The largest effect sizes were found for CBT psychotherapeutic interventions (anxiety g = 0.84; depression g = 0.53). However, greater heterogeneity was evident in the included studies indicating that these effect sizes may not be robust. The overall effect size for anxiety was larger than the effect size demonstrated in the recent review (Vernooij-Dassen et al., 2011) . A major difference between the data reported here is the inclusion of a modern CBT approach (ACT). Unlike the previous review which evaluated the efficacy of standard CBT approaches, the current review included both standard and modern CBT approaches. The current review showed that the effect size for anxiety would decrease from 0.84 to 0.38 if the study that utilised ACT (Losada et al., 2015) was excluded from the sample. A recent review conducted by Collins and Kishita (2018) has also demonstrated that mindfulness-and acceptance-based interventions are acceptable and beneficial for informal carers of people with dementia. These suggest that ACT may be a useful alternative for dementia carers experiencing high levels of anxiety. However, the results of the current review need to be interpreted with caution as there was only one RCT which utilised ACT. Similar to the previous review (Vernooij-Dassen et al., 2011) , the effect size for burden was not significant.
The current study highlighted areas that have improved in the last 10 years and areas that still need improvement. First, the existing research on dementia carers is still largely focused on treating depression and burden and this trend has not changed substantially since earlier systematic reviews (Gallagher- Thompson and Coon, 2007; Pinquart and Sörensen, 2006) . Considering that anxiety disorders and anxiety symptoms may be the most common mental health problems among dementia family carers (Mahoney et al., 2005; Ostojic et al., 2014) , current research may not reflect the needs of this group.
Second, QoL measures have been used more frequently in psychoeducation-skill building interventions compared to the early review (Pinquart and Sörensen, 2006 ). In the current review, although the measure of burden was the most common outcome in this category, more than half of psychoeducational studies included a QoL measure. However, these studies used either the 12-Item Short Form Health Survey (Ware et al., 1996) or the WHOQOL-BREF (Skevington et al., 2004) to assess QoL of carers. In the area of care provision, such "health-related" or "generic" QoL measures (e.g., the assessment of mobility problems) may not be the most suitable to detect key areas of need for carers (Reed et al., 2017) . Instead, more recently developed specific measures of carer QoL such as the Carer Experience Scale (Al-Janabi et al., 2008) and the Care Related Quality of Life (CarerQol) (Brouwer et al., 2006 ) (e.g., the assessment of activities outside caring, carer-recipient relationship) may be more appropriate as it can detect the broader impact of caring on a carers' life (Jones et al., 2012) .
Recently, increased attention has been given to outcome measures that can assess positive experiences in dementia caregiving such as self-efficacy, resilience, and rewards in carer intervention studies. It is recommended that future prospective studies in any of the intervention categories to investigate the efficacy of interventions on anxiety and carerspecific QoL as well as positive experience outcomes. However, although there are some robust positive measures in existence for dementia carers, the quality of many scales may not be ideal due to lack of reporting of their psychometric properties (Stansfeld et al., 2017) .
There is still work to be done to develop more high quality positive outcome measures for this population.
Third, the largest effect sizes were found for CBT based psychotherapeutic interventions, supporting previous findings (Elvish et al., 2013; Pinquart and Sörensen, 2006) . In this category, the quality of treatment delivery was high across studies, all but one study used a treatment manual to train trainers and deliver the face-to-face intervention (90%), and clinical supervision was provided throughout the trial for 50% of studies that utilised the face-to-face approach (only 25% did so in the psychoeducation-skill building category). These factors may have contributed to the positive results.
The large effect size observed for anxiety was strongly influenced by one study that used ACT (Losada et al., 2015) . Over the last 25 years, mindfulness-and acceptance-based behavioural interventions have emerged as an evolution of the CBT tradition (Hayes et al., 2004) . Rather than addressing a specific symptom or disorder with an outcome-focused goal of symptom reduction, ACT aims to foster greater psychological flexibility in the face of challenges while optimising active engagement in one's own life (i.e., the end result is greater life satisfaction in the face of a wide variety of realistic challenges) (Dindo et al., 2017) . Future studies should examine the efficacy of modern CBT approaches such as ACT with dementia carers.
Interestingly, both CBT and ACT studies extracted from a single trial (Losada et al., 2015) had a large impact on the overall effect size for depression. One possible contributing factor is that the protocol used in these two studies included the least number of intervention components (i.e., CBT and communication training only or ACT only) while the majority of included studies used the combination of three or more components. More research is needed to explore whether simpler focused interventions with fewer components are more effective when using CBT with dementia carers.
Fourth, the majority of identified studies were conducted in Western and Southern
Europe or the United States. Although there were a few studies that directly addressed the effects of ethnic background on the efficacy of interventions (Belle et al., 2006; GallagherThompson et al., 2008) , studies from Asian, African, and South American countries were scarce. Therefore, it is unclear how findings are generalizable across various culture as cultural beliefs play an important role, potentially, affecting the impact of interventions (Losada et al., 2006; Montoro-Rodriguez and Gallagher-Thompson, 2009 ). This may be partly due to the fact that we limited our search to studies published in English. Therefore, the conclusion has to be drawn with greater caution.
On a related note, the majority of studies recruited carers of people with Alzheimer's disease or dementia in general. It has been found that frontotemporal dementia can lead to greater carer burden and depression than Alzheimer's disease (Mioshi et al., 2009; Nunnemann et al., 2012) , and lack of support is more concerning for these carers especially when behavioural symptoms are severe (Gorno-Tempini et al., 2011; Rascovsky et al., 2011) . The question remains whether observed positive effects can be generalised to carers of people with other types of dementias. These gaps in literature have not changed significantly over the last 10 years.
Finally, the current review included both face-to-face and technology driven interventions. To accommodate the expected increased needs for the future, developing and maximising the use of technology enabled care seems critically important. In the current review, the mode of delivery did not seem to affect the efficacy of interventions on emotional wellbeing. However, the average attrition rate of psychoeducation-skill building interventions was higher for the technology driven programmes (23%) compared to the face-to-face programmes (8.7%). This indicates that psychoeducation-skill building interventions may be more acceptable when delivered face-to-face over the short period (i.e., six or fewer sessions). Unlike psychoeducation-skill building interventions, the average attrition rate of CBT based interventions was relatively similar between two delivery modes (face-to-face 21.1%, technology 22.6%).
The current study has some methodological limitations. We did not contact the research team for missing information except for the data needed to calculate effect sizes.
The main characteristics of studies were fully reported in the majority of studies as summarised in Table 1 and 2. Some or all study characteristics related to adherence to treatment (e.g., assessment of treatment integrity, and supervision during the trial) were not reported in 77% of the studies. This raises questions regarding the quality of treatment used in identified studies. A literature search was conducted using four major electronic databases and no hand search was performed, which could have resulted in missing some relevant papers. Study quality was not assessed using a standardised tool, and only key potential moderator variables (e.g., randomisation methods, type of data analysis, treatment adherence and attrition rate) were evaluated.
Conclusion
Despite some methodological limitations, the updated evidence suggests that psychoeducation-skill building interventions delivered face-to-face can better impact on burden. Psychotherapeutic interventions underpinned by CBT models seem to demonstrate strong empirical support for treating anxiety and depression and these effects seem not to be affected by the mode of delivery. A modern CBT approach (ACT) may be particularly beneficial for carers experiencing high levels of anxiety. Future research needs to explore (i) the efficacy of interventions on multiple clinical outcomes including anxiety, carer-specific QoL, and positive experiences, (ii) which combination of intervention components would have the most significant effects when using CBT, (iii) the efficacy of a modern CBT approach (ACT), and (iv) the generalisation of treatment effects in different countries and carers of different types of dementia. 
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